HEADLIGHT WITH A TRANSVERSE LIGHT SOURCE FOR A MOTOR 

VEHICLE 


The invention relates to a headlight for a motor 
5 vehicle of the kind comprising a reflector and a light 
source running transversely to the optical axis of the 
reflector and placed near the focal point of the 
reflector . 

10 EP 0 933 585 discloses a headlight with a transverse 
source and a verticalized reflector. The expression 
"verticalized reflector" is to be understood as meaning 
a reflector running mainly in the vertical direction 
and the surface of which is determined such that it 

15 reflects, in a substantially horizontal direction, rays 
of light originating from a source situated near the 
focal point of the reflector. The headlight according 
to EP 0 933 585 makes it possible to obtain a beam with 
a satisfactory range along the optical axis of the 

20 projector, with the beam cut off sharply below a 
horizontal plane. 

However, illuminating the shoulders of the highway is a 
relatively tricky task. 

25 

It is an object of the invention, above all, to provide 
a headlight which, while at the same time maintaining 
the advantages afforded by a headlight with a 
verticalized reflector, makes it possible in a simple 
30 and effective way to obtain a wide beam width for 
illuminating the shoulders. 

According to the invention, a headlight for a motor 
vehicle of the kind defined above is one wherein: 
35 - the transverse light source is placed near the 
internal focal point of an ellipsoidal reflector; 

the wall of the ellipsoidal reflector has a cutout 
situated on one side of the plane passing through the 
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geometric axis of the light source and parallel to the 
optical axis of the ellipsoidal reflector, 

a lens with an optical axis parallel to or 
coincident with that of the ellipsoidal reflector is 
placed in front of this reflector, the focal point of 
the lens being close to the external focal point of the 
ellipsoidal reflector, 

and a verticalized reflector is arranged on the 
opposite side of the cutout to the most-part of the 
ellipsoidal reflector, this verticalized reflector 
being designed to produce, from the source housed in 
the ellipsoidal reflector, a long-range beam which is 
not intercepted by • the lens, the ellipsoidal reflector 
giving a wide beam of shorter range. 

The surfaces of the verticalized reflector preferably 
have a focal point that lies near the light source. The 
verticalized reflector may have striations delimiting 
at least one central facet and two lateral facets that 
are inclined toward one another. 

As a preference, the beam produced by the verticalized 
reflector has an aperture at most equal to ±20° on each 
side of the optical axis. The beam produced by the 
25 ellipsoidal reflector has an aperture of about ±40® on 
each side of the optical axis. 

In general, the plane passing through the transverse 
axis of the light source and parallel to the optical 
30 axis of the ellipsoidal reflector is horizontal. As a 
preference, the ellipsoidal reflector is situated above 
this horizontal plane while the verticalized reflector 
is situated below this plane. 

35 The headlight of the invention may be a dipped-beam 
headlight for a motor vehicle, in which case the 
ellipsoidal reflector comprises a cover situated near 
the external focal point so that the outgoing beam lies 
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essentially below a determined level, while the 
verticalized reflector is designed to create a V-shaped 
cutoff corresponding to that of a dipped beam. 
The cover may be situated at the focal point or behind 
5 the focal point of the ellipsoidal reflector. As a 
preference, the upper edge of the cover is situated 
below the horizontal plane passing through the optical 
axis of the reflector, particularly about 1.5 mm below. 
The cover may consist of a portion of a cylinder with 
10 vertical generatrices, with its concave side facing 
forward, along the curvature of the field of the 
ellipsoidal reflector . 

The optical axis of the lens is advantageously offset 
15 with respect to the optical axis of the ellipsoidal 
reflector, toward the same side as the cutout. 

The lens may be arranged in such a way that its focal 
point is behind, particularly about 1.5 mm behind, the 
20 external focal point of the ellipsoidal reflector. 

As an alternative, the ellipsoidal reflector may be 
situated below the horizontal plane passing through the 
transverse axis of the light source and parallel to the 
25 optical axis of the reflector, while the verticalized 
headlight is situated above this plane. This 
arrangement is advantageous when the light source is a 
discharge bulb. 

30 Apart from the provisions explained hereinabove, the 
invention consists of a certain number of other 
provisions that will be dealt with more fully 
hereinbelow with regard to an exemplary embodiment 
described with reference to the attached drawings, but 

35 which is not in any way limiting. 

In these drawings: 
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Figure 1 is a schematic sectional view of a headlight 
according to the invention, on a vertical plane passing 
through the optical axis. 

Figure 2 is a schematic section on II-II of figure 1. 
5 Figure 3 is a schematic section on III-III of figure 1, 
Figure 4 illustrates the photometry of the ellipsoidal 
reflector . 

Figure 5 illustrates the photometry of the verticalized 
reflector . 

10 Figure 6 illustrates the photometry of the headlight as 
a whole. 

With reference to figs 1 to 3, it is possible to see a 
headlight P for a motor vehicle comprising a transverse 
15 source, S, that is to say one whose geometric axis is 
horizontal and orthogonal to the optical axis Y-Y of 
the headlight. 

The source S may consist of a halogen bulb with a 
20 filament that is generally cylindrical- In the case of 
a HI or H7 standardized bulb with an axial filament, 
this bulb is mounted transversely in the headlight 
whereas in the case of a standardized H3 bulb with a 
transverse filament, this bulb H3 is mounted axially in 
25 the headlight. 

As an alternative, the source S may consist of a 
discharge bulb producing a generally cylindrical arc 
the mean geometric axis of which is perpendicular to 
30 the plane of figure 1. 

The source S is placed near the internal focal point Fi 
of an ellipsoidal reflector Rl . An "ellipsoidal 
reflector" is intended to mean a reflector whose 
35 surface is defined by two focal points, an internal 
focal point Fi and an external focal point Fe, 
respectively, this surface being similar to that of an 
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ellipsoid without necessarily being precisely an 
ellipsoid. 

The wall of the ellipsoidal reflector Rl has a cutout 1 
5 on one side of the plane passing through the geometric 
axis of the source S and parallel to the optical axis 
Y-Y. In the example depicted, the plane in question is 
the horizontal plane passing through the geometric axis 
of the source S. The cutout 1 corresponds substantially 

10 to a cutting-off of the lower half of the reflector Rl 
along an oblique plane. The plane of section is 
inclined slightly from left to right in figure 1. 
Viewed in plan, in accordance with figure 3, the cutout 
1 is bounded by two edges converging toward the rear of 

15 the source S. The rear ends of the edges of the cutout 
1 are connected by a segment orthogonal to the axis Y- 
Y. The cutout 1 is designed to allow the maximum amount 
of light originating from the source S to pass 
downward, on the opposite side to the most-part of the 

20 reflector Rl . 

The optical axis of the ellipsoidal reflector Rl is 
coincident with the optical axis Y-Y of the headlight. 

25 A lens 2, with an optical axis parallel to or 
coincident with the axis Y-Y is placed in front of the 
reflector Rl in the direction in which the light 
travels. The diameter of the lens 2 may be about 50 mm. 
The lens 2 is preferably a low extension lens (by 

30 "extension" we mean the distance between the lens and 
the external focal point Fe of Rl) . 

The accessory elements of the headlight, namely the 
front glass and the auxiliary equipment for holding the 
35 reflector, the lens, the light source and other 
components, are not depicted because they are known per 
se . 
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The focal point 3 of the lens 2 is close to or 
coincident with the external focal point Fe of the 
reflector Rl . As a preference, the focal point 3 of the 
lens is behind the external focal point Fe of the lens 
5 2 by a distance d, particularly of about 1.5 mm. 

Advantageously, the optical axis 4 of the lens 2 is 
situated lower down than the optical axis Y~Y. In 
particular, the vertical distance h between the optical 
10 axis 4 of the lens 2 and the optical axis Y-Y is about 
1.5 mm, making it possible to recover more of the 
stream of light originating from the reflector Rl . 

The filament of the bulb S may be situated vertically 
15 above the internal focal point Fi in order to increase 
the stream of light originating from the ellipsoidal 
reflector Rl . 

In the case depicted in figures 1 to 3, the headlight P 
20 is designed to provide the dipped-beam function, that 
is to say to provide a beam suitable for passing 
oncoming traffic. In order to prevent the beam of light 
originating from the reflector Rl having a part 
situated above the horizontal plane passing through the 
25 axis Y-Y, a cover 5 is arranged near the external focal 
point Fe. The cover 5 consists of an opaque plate, for 
example made of metal, held by any appropriate means. 
Because of the curvature of the field, the cover 5 
forms a portion of cylindrical surface with vertical 
30 generatrices with its concave face facing forward. 
Advantageously, the upper edge of the cover 5 is 
situated below the horizontal plane passing through Y- 
Y, at a distance J of about 1.5 mm. 

35 A verticalized reflector R2 is arranged on the opposite 
side of the cutout 1 to the most-part of the 
ellipsoidal reflector Rl . The intersection between this 
verticalized reflector R2 and a vertical plane passing 


through the axis Y-Y consists of an arc of a curve 
similar to an arc of a parabola having a focal point 
near the internal focal point Fi . In general^ the 
surface of the reflector R2 is determined such that a 
5 ray of light such as 6i originating from the source S 
is reflected at 6e in a direction parallel or 
substantially parallel to the axis Y-Y. 

The verticalized reflector R2 is designed to give 
10 images of the source S that are centered on the axis Y- 
Y at infinity, that is to say at a distance of several 
tens of meters from the headlight. 

Furthermore, the verticalized reflector R2 is designed 
15 to concentrate the beam that it reflects into an 
aperture A (figure 3) of at most ±20° on each side of 
the optical axis Y-Y. The reflector R2 may have 
striations CI, C2 determining at least three facets, 
namely a central facet 7 consisting of a portion of 
20 cylindrical surface, the generatrices of which are 
horizontal and perpendicular to the plane of figure 1, 
and two lateral facets 8, 9, bent slightly toward one 
another with respect to the central facet 7. The 
central facet 7 of the verticalized reflector 
25 essentially contributes to the range of the beam while 
the lateral facets 8, 9 contribute to widening the beam 
reflected by R2 . 

The housing K of the headlight, depicted schematically 
30 in figure 2 with a rectangular outline, may be taller 
than it is wide. 

The ellipsoidal reflector Rl produces a light beam with 
an aperture B (figure 3) of about ±40'' on each side of 
35 the optical axis Y-Y. 

In the example considered, of a headlight P intended to 
produce a dipped beam, the verticalized reflector R2 is 
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designed to establish the V-shaped cutoff line 
corresponding to the legislation governing dipped-beam 
headlights, as will be described with regard to 
figure 5. 

5 

The working of the headlight P is as follows. 

When the light source S is in operation, the 
ellipsoidal reflector Rl produces a short-range but 
10 very wide beam to illuminate the shoulders. 

Isolux curves of the illumination of this beam on a 
screen perpendicular to the optical axis Y-Y and 
situated 25 m from the headlight are depicted in 

15 figure 4 for a specific nonlimiting example. The X-axis 
corresponds to the plot on the screen of the horizontal 
plane passing through the optical axis Y-Y of the 
headlight. The graduations in % (percent) on this axis 
correspond to the tangent of the angle formed between 

20 the optical axis and the straight line passing through 
the focal point of the headlight and intersecting the 
screen at the graduation. The Y-axis corresponds to the 
plot on the screen of the vertical plane passing 
through the optical axis Y-Y. The graduations in % 

25 (percent) on this vertical axis correspond to the 
tangent of the angle formed between the horizontal 
plane passing .through the optical axis and a straight 
line that passes through the focal point of the 
headlight and intersects the screen at the graduation. 

30 

It can be seen from figure 4 that the isolux curves of 
the beam produced by the reflector Rl lie essentially 
below the horizontal plane passing through the optical 
axis Y-Y. The closed curve LI of maximum illumination 
35 is entirely situated below the horizontal plane and is 
substantially symmetric with r espect to the vertical 
axis. This curve LI is surrounded by a series of closed 
curves corresponding to increasingly weak 
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illuminations. Some of these curves extend sideways 
out to ±70% (which corresponds to angles of about 
±35^/tan 35°:r 0.7). 

5 The isolux curve LI corresponds, in the example 
considered, to an illumination of 6 lux. The maximum 
illumination is at the center of this curve. The next 
isolux curves correspond to illuminations which 
diminish gradually: 3.2 lux in the case of L2, 1.6 lux 
10 in the case of L3, 0.7 lux in the case of L4, 0.4 lux 
in the case of L5, and 0.2 lux for L6. 

According to figure 4, the total flux of the beam 
produced by the ellipsoidal reflector Rl is about 
15 254 lumen. 

Figure 5 depicts, for the example considered, the 
isolux curves for the light beam produced by the 
verticalized reflector R2 alone. The beam is more 

20 concentrated than the beam in figure 4 with a V-shaped 
cutoff line substantially horizontal to the left of the 
x-axis and rising, to the right, in the form of an 
inclined branch 10. The closed isolux curve of greatest 
illumination VI is crossed by the vertical axis and 

25 extends a little further to the right than to the left, 
as do the other isolux curves. This curve VI 
corresponds to an illumination of 32 lux. The next 
isolux curves V2, V3, V4, V5, V6, V7, V8, V9 and VIO 
correspond respectively to levels of 24 lux, 20 lux, 

30 16 lux, 12 lux, 6 lux, 3.2 lux, 1.6 lux, 0.7 lux and 
0 . 4 lux . 

• The strong illumination of -this beam along the axis 
explains the range that is greater than that of the 
35 broader beam (figure 4) of the ellipsoidal reflector. 

Figure 6 illustrates the isolux curves of the headlight 
which are obtained by adding together the respective 
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beams of the ellipsoidal reflector Rl and of the 
verticalized reflector R2 . Still in the example 
considered, the central isolux curve LVl corresponds to 
a level of 32 lux. The next curves which surround it 
5 correspond to gradually diminishing levels. The curve 
LV5 corresponds to a level of 12 lux and the curve LVIO 
to a level of 0.4 lux. 

The curves of figure 6 indeed correspond to a dipped 
10 beam of light situated, in the case of the left-hand 
part, essentially below the horizontal plane passing 
through the optical axis, with an oblique cutoff line 
on the right-hand part rising up above the horizontal. 

In the foregoing description, the ellipsoidal reflector 
Rl is situated mainly above the horizontal plane 
passing through the optical axis Y-Y of the headlight, 
the cutout 1 being situated below this plane, as is the 
verticalized reflector R2 . 

A reverse arrangement is possible, that is to say an 
arrangement where the verticalized reflector R2 is 
situated above the horizontal plane passing through the 
axis Y-Y and the ellipsoidal reflector Rl is, for the 
most part, situated below this plane. The cutout of the 
reflector Rl would then lie above the horizontal plane 
passing through Y-Y. In such a reverse arrangement, the 
reflecting surfaces are recalculated to provide the 
desired beams. Such a reverse arrangement is 
particularly suited to a light source S consisting of a 
discharge bulb. 

The invention applies not only to a dipped-beam 
headlight P like the one described, but also to other 
35 types of headlight, particularly a full-beam headlight. 
In the latter instance, the cover 5 would be omitted 
and there would be no need to provide cutoff lines for 
the beams of light. 
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The presence of the verticalized reflector R2 makes it 
possible, in the case of a dipped-beam headlight with 
cover 5, to achieve better yield in terms of flux by 
5 comparison with a headlight having just one complete 
ellipsoidal reflector. The gain in flux is of the order 
of 25% because the beam of light produced by the 
verticalized reflector R2 is not diminished by the 
cover 5 . 

10 With a conventional verticalized reflector alone, it 
was relatively difficult to achieve the beam width and 
it was necessary to use reflections off the cheeks of 
the mirror. These difficulties disappear with the 
solution of the invention because the ellipsoidal 

15 reflector Rl performs the spreading. 
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